Introduction
Let F be a finite extension of Q p and let o be its ring of integers. Let G := GL 2 (F ), let K := GL 2 (o), and let Z be the centre of G. Let A be a finite local Artinian Z p -algebra with residue field k (necessarily finite, of characteristic p). Recall that a representation V of G on an A-module is said to be smooth if for all v ∈ V the stabilizer of v is an open subgroup of G. Let Mod We introduce some variants of the preceding categories:
× is a smooth character, then we denote by Mod
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Injectives
We establish some simple results about injective objects in various contexts. In this section we change our notational conventions from those of the introduction, and let G denote an arbitrary p-adic analytic group.
Proof. Certainly the inclusion V ֒→ W factors through an inclusion V ֒→ W [m]. Since the source is injective, this inclusion splits. If C denotes a complement to the inclusion, then V ∩ C = 0, and thus C = 0 (as W is an essential extension of V ). This proves the lemma. To prove the if direction of claim (ii), suppose first that V is an admissible Hrepresentation. If we write G as a union of finitely many left H-cosets,
′ is an open subgroup of H, and if we write
open subgroup of H, each of the summands appearing on the right-hand side is a finite A-module, and thus so is their direct sum. Thus Ind G H V is admissible as claimed. If we suppose that V instead is locally admissible, or equivalently, is the inductive limit of its admissible subrepresentations, we see that the same is true of Ind To prove the other direction of (ii), note first that the inclusion Proof. Consider the sequence of adjunction isomorphisms
Since the composite of Ind × is a smooth character and V is a representation of G over A, then we let
Since the subrepresentation of a smooth admissible (resp. smooth locally admissible, resp. smooth) representation is again smooth admissible (resp. smooth locally admissible, resp. smooth), we see, in the context of the preceding definition, that the construction V → V Z=ζ induces a functor Mod 
Main result
We introduce notation for some subgroups of G := GL 2 (F ) that we will need to consider, namely: we write G + := {g ∈ G : val F (det g) ≡ 0 (mod 2)} and
and let I 1 denote the maximal pro-p subgroup of I, let N G (I) denote the normalizer in G of I, set Π := ( 0 1 ̟ 0 ) ∈ N G (I), and write
, the assertion follows from the fact that injective envelopes are unique up to isomorphism. 
Lemma. For an injective admissible object J in Mod
(i) J ∼ = J Π ; (ii) J[m] I1 ∼ = (J[m] I1 ) Π ; (iii) dim k Hom I (χ, J[m] I1 ) = dim k Hom I (χ Π , J[m] I1 ), ∀χ ∈ Irr I (k).
Proof. Since J[m]
I1 ֒→ J is essential the equivalence of (i) and (ii) follows from Lemma 3. 
Lemma. If J is an admissible injective object in Mod
sm K (A), then dim k Hom I (χ, J[m] I1 ) = dim k Hom I (χ Π , J[m] I1 ), ∀χ ∈ Irr I (k).
Proof. Since J[m] is injective in Mod

Theorem. If V is an object in Mod
Proof. The proof is a variation on constructions of [1] and [5] . It relies on the fact that G 0 is an amalgam of K and
. We claim that there exists an I-equivariant isomorphism
commutes. Granting the claim we may using ϕ transport the action of K Π on J 0 such that the two actions of I on J 0 via embeddings I ֒→ K, I ֒→ K Π coincide. Since G 0 is an amalgam of K and K Π along I = K ∩ K Π we obtain an action of G 0 on J 0 and since the diagram is commutative ι 0 : V ֒→ J 0 is G 0 -equivariant.
To prove the claim we closely follow the proof of Theorem 9. Π extending the given isomorphism α :
Since the order of I/I 1 is prime to p, Lemma 3.3 combined with (3.5) implies
Thus Lemma 3.2 implies that there exists an I-equivariant isomorphism γ :
, we obtain a commutative diagram of A[I]-modules: Proof. It is enough to show that V is a direct summand of an object which is injective in Mod sm K (A). By replacing V with V ⊕ V Π we may assume that there exists ψ ∈ End A (V ) such that ψ 2 = 1 and
Let A be the set of admissible subrepresentations of V . The set A is naturally ordered by inclusion. Moreover, it is filtered, since if U 1 , U 2 ∈ A then U 1 + U 2 is a quotient of an admissible representation U 1 ⊕ U 2 , and hence is admissible, see [2] Proposition 2.2.10. Hence, we have an injection
Since V is locally admissible every v ∈ V is contained in some admissible subrepresentation U , hence the map is surjective. Let I be a subset of A consisting of those U such that U | K is an injective object in Mod sm K (A). We claim that I is cofinal in A. To see this, choose U ∈ A. After replacing U by U + ψ(U ) we may assume that U = ψ(U ) and, in particular, that ψ induces an isomorphism U ∼ = U Π . Let U ֒→ Ω be as in Theorem 3.4. Since V is injective and Ω is admissible there exists ϕ : Ω → V making the following diagram of G 0 -representations commute:
Since ϕ(Ω) lies in I we obtain the claim. Hence, we obtain an isomorphism
Since V | K is an inductive limit of injective objects, [3] 
Proof. We consider ̟ as an element of Z via F × ∼ = Z and note that G
]. If U is any locally admissible G + -representation, then U = n U n , where n runs over the maximal ideals of B and U n denotes the localization of U at n. Furthermore,
where U [n i ] denotes the subspace of U consisting of elements annihilated by n i . Each maximal ideal n is of the form (m, f ), where m is the maximal ideal of A, and f ∈ A[t] is a monic polynomial. Since A is Artinian, so that m is a nilpotent ideal, we see that the n-adic topology and f -adic topology on A coincide. Thus we may equally well write 3.13. Remark. The authors of this note strongly believe that an analogue Theorem 3.4 holds for other groups than GL 2 (F ). If this is the case than our proof should go through to establish [3, Conj. 3.7 .2] for these groups.
